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ABSTRACT 

A  4-year-old  bitterbrush  plantation  is  being 
watched  for  response  to  browsing  protection  and 
release  from  competing  vegetation.    After  2  years 3 
response  is  greater  from  browsing  protection  than 
from  elimination  of  plant  competition  and  shows 
up  more  in  crown  size  than  in  plant  height. 


INTRODUCTION 

This  report  presents  results  of  the  first  2  years  of  our  study 
on  survival  of  planted  bitterbrush  (Purshia  tridentata)—^  and  its 
response  to  browsing  protection  and  release  from  competing  vegetation 
in  central  Oregon.     The  questions  we  hope  to  answer  at  the  conclusion 
of  the  study  are  (1)  Can  we  expect  a  young  stand  of  planted  bitter- 
brush to  survive  and  develop  into  an  adequate  forage  supply  for  deer 
under  persistent  heavy  winter  browsing?  and  (2)  How  are  survival  and 
growth  affected  by  the  elimination  of  plant  competition  and/or  animal 
use? 


—    The  source  for  scientific  nomenclature  is  C.  Leo  Hitchcock, 
Arthur  Cronquist,  Marion  Ownbey,  and  J.  W.  Thompson.     Vascular  plants 
of  the  Pacific  Northwest.     Seattle,  Univ.  Wash.  Press,  5  vols.,  1955. 


Ferguson,—  studying  growth  and  survival  of  planted  bitterbrush  in 
Idaho  over  a  9-  to  15-year  period,  found  in  one  area  20  percent  greater 
shrub  survival  under  no  browsing  compared  with  moderate  deer  use.  In 
another  area  under  similar  conditions,  he  found  no  difference  in  sur- 
vival.    In  nearly  all  cases,  protected  shrubs  had  crowns  1%  to  3%  times 
larger  than  browsed  ones.     All  plantings  were  made  in  scalped  areas, 
so  competing  vegetation  was  not  a  factor. 


THE  STUDY  AREA 

The  study  area  is  in  a  bitterbrush  seeding  of  20  acres  in  the 
upper  part  of  a  mule  deer  winter  range  in  the  Silver  Lake  Valley  of 
central  Oregon.     It  is  located  about  one-half  mile  outside  the  timbered 
edge  of  the  summer  range  at  4,700-foot  elevation  in  rolling  topography. 
Soil  is  a  moderately  deep,  well-drained  sandy  loam. 

The  bitterbrush  plantation  was  seeded  by  rangeland  drill  and  was 
part  of  a  2,500-acre  burn  aerially  seeded  to  crested  wheatgrass. 
Bitterbrush  had  been  an  important  component  of  the  stand  before  the 
burning . 

The  current  primary  shrub  cover  includes  bitterbrush,  big  sage- 
brush (Artemisia  tridentata) ,  green  rabbitbrush  (Chrysothamnus 
vioidiflorus) ,  and  gray  rabbitbrush  (C.  nauseosus) .    Grasses  include 
crested  wheatgrass  (Agropyron  eristatum) ,  bluebunch  wheatgrass  04. 
spioatwn) ,  Idaho  fescue  (Festuea  idahoensis) ,  bottlebrush  squirreltail 
(Sitanion  hystrix) ,  and  Thurber  stipa  (Stipa  thurberiana) .     Some  common 
forbs  are  lupine  (Lupinus  sp.),  hoary  chaenactis  (Chaenaatis  douglasii) , 
salsify  (Tragopogon  sp.),  buttercup  (Ranunculus  sp.),  aster  (Aster  sp. ) , 
and  milk  vetch  (Astragalus  sp.). 

Annual  precipitation  is  approximately  11  inches,  of  which  40  per- 
cent falls  during  the  winter,  50  percent  during  the  spring  and  fall 
periods,  and  10  percent  during  the  summer. 

Since  the  study  began,  removal  by  foraging  on  the  area  has  been 
primarily  by  mule  deer.     There  has  been  some  use  by  rodents  and  occa- 
sional trespass  by  sheep;  however,  it  is  minor  and  considered  unimportant 
as  an  influence  on  the  study.     Removal  by  foraging  on  bitterbrush  is 
approximately  70  percent  each  winter. 


—    Robert  B.  Ferguson.     Survival  and  growth  of  young  bitterbrush 
browsed  by  deer.     J.  Wildlife  Manage.     32:769-772,  1968. 
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METHODS 


Eighty  4-year-old  plants  were  selected  from  the  survivors  of  the 
original  seeding.  Of  these,  20  were  chosen  at  random  for  each  of  the 
following  treatments: 

1.  Caged  and  vegetation  competition 

2.  Caged  and  no  vegetation  competition 

3.  Uncaged  and  vegetation  competition 

4.  Uncaged  and  no  vegetation  competition 

Forty  plants  were  caged  individually  with  a  circle  of  heavy  4-foot 
welded  wire  fence,  and  40  were  left  open.     Half  of  both  the  caged  and 
uncaged  plants  were  cleared  each  year  of  competing  vegetation  to  a 
radius  of  3  feet. 

Random  sampling  using  milacre  plots  for  density  was  conducted 
throughout  the  20-acre  seeding  to  determine  establishment  and  stocking 
success  for  the  entire  plantation  during  the  first  6  years. 

Total  plant  height,  including  current  growth,  was  measured  to  the 
nearest  one-tenth  foot  on  each  plant  each  year  after  growth  had  been 
completed.     The  widest  and  narrowest  crown  diameters  were  used  to  cal- 
culate the  area  of  an  ellipse  expressed  as  square  feet  of  crown  cover. 
Differences  in  total  plant  height  and  crown  cover  were  analyzed  in  a 
completely  randomized  2  by  2  factorial  by  analysis  of  variance  for  the 
following  treatment  combinations:     caged  vs.  uncaged,  released  vs. 
unreleased,  and  the  interaction  of  caged  plus  released. 

RESULTS 

Establishment  and  survival  success  of  the  20-acre  plantation  has 
been  relatively  poor.     Twenty  random  samples  of  20  plots  each  showed 
an  average  density  of  260  plants  per  acre.     This  amounts  to  about 
13-foot  spacing,  a  level  which  indicates  a  poorly  stocked  stand.  Emor 
Nord— '   found  in  California  that  good  stands  of  bitterbrush  averaged 
700  to  800  plants  per  acre. 

All  80  study  plants  survived  through  the  first  2  years.  However, 
two  plants  that  were  obviously  weak  have  recently  died.     These  plants 
were  both  in  the  treatment  "uncaged  and  no  vegetation  competition." 
It  must  be  realized  that  this  is  mortality  from  a  choice  crop  of  plants 
which  were  picked  after  the  20-acre  plantation  had  had  four  growing 
seasons  to  weed  out  the  weak  plants. 


Emor  C.  Nord.     Bitterbrush  ecology — some  recent  findings. 
USDA  Forest  Serv.  Pac.  Southwest  Forest  and  Range  Exp.  Sta.  Res.  Note 
148,  4  p. ,  1959. 
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Measurements  made  2  years  after  treatment  (two  seasons  of  accumu- 
lated growth)  showed  that  shrub  height  and  crown  cover  responded  some- 
what differently  as  shown  in  figure  1.     For  height,  there  was  a  highly 
significant  response  to  protection  from  browsing,  averaging  0.7  foot 
per  plant;  a  significant,  though  very  small  response  to  release  from 
plant  competition,  averaging  0.1  foot  per  plant;  and  no  significant 
interaction  effect  of  the  two. 

On  the  other  hand,  the  response  of  crown  cover  was  highly  signifi- 
cant in  all  cases.     Not  only  were  the  treatments  and  interaction  re- 
sponses highly  significant,  but  the  differences  in  treatment  means  were 
startling  after  only  two  growing  seasons.     Protection  from  browsing 


»  1  _ 


Figure  1. — Average  response  per 
plant  of  an  established  antelope 
bitterbrush  planting  after  2  years 
of  protection  from  deer  browsing  3 
vegetation  competition3  and  the 
two  oombined.     Values  are  for  two 
seasons  of  accumulated  growth. 
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resulted  in  an  average  increase  of  1.2  square  feet  per  plant,  and  re- 
lease from  vegetation  competition  produced  an  average  increase  of  0.7 
square  foot.  The  response  especially  outstanding  was  the  combination 
of  vegetation  release  and  protection  from  browsing — an  average  increase 
of  3.1  square  feet  per  plant,  including  a  1 . 2-square-f oot  interaction 
effect . 

Although  it  is  too  early  to  draw  conclusions  from  these  responses, 
a  few  observations  are  in  order:     (1)  establishment  of  an  adequately 
stocked  plantation  (700-800  plants  per  acre)  may  well  be  as  much  of  a 
problem  as  subsequent  development  of  the  plants  for  maximum  forage 
production,   (2)  crown  cover  showed  a  greater  response  to  all  treatments 
and  combination  of  treatments  than  did  plant  height,  and  (3)  protection 
from  browsing  was  the  most  important  single  treatment  for  both  crown 
cover  and  height — responses  were  50  percent  greater  than  release  from 
competing  vegetation. 
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